Six patients were accidentally dialysed against a dialysate containing an excessive amount of magnesium (15 mEq/l.).
Preliminary Communications
Blood Base Changes after Secretion of Bicarbonate by Pancreas
Brit. med.J7., 1968, 2, [279] [280] [281] It has been demonstrated in man that the secretion of acid by the stomach is accompanied by a measurable increase of base in arterial blood provided that the acid is aspirated from the stomach or is neutralized by the ingestion of a meal (Rune, 1965 (Rune, , 1966 (Rune, , 1967 . In these studies the amount of' acid secreted was determined from arterial pH and Pco2 measurements. It was found that there was a correlation between the total acid -secretion and the increase in base excess in arterial blood.
In the present study we have applied this principle to the study of pancreatic secretion, and we have shown that there is a fall in base excess when the pancreas secretes bicarbonate, if this is aspirated by means of a duodenal tube. The development of such methods could be of value in the study of normal and abnormal pancreatic function.
THEORY OF METHODS
When the pancreas secretes bicarbonate into the gastrointestinal tract as a result of secretin stimulation, if reabsorption is prevented it is likely that there will be a fall in the body stores of bicarbonate which will be reflected in a fall in the blood base value. Rune (1967) has shown in normal subjects that 60 minutes after the intravenous infusion of bicarbonate the volume of distribution was a function of the body weight. He calculated a mean coefficient of distribution of 0.28 per kg. body weight. We have employed this factor in computing the volume of distribution of bicarbonate ; the volume from which bicarbonate was removed by pancreatic secretion.
Loss of base from the body is partly counterbalanced when the stomach secretes acid, there being an equivalent addition of bicarbonate to the body stores. In addition the kidney responds to the base deficit by excreting hydrogen ions into the urine and regenerating bicarbonate ions.
The corrected formula for the calculation of pancreatic bicarbonate secretion thus becomes:
Pancreatic bicarbonate secre-a Blood base (mEq/l.) x tion (mEq) = 0.28 x body weight (kg.). +H+ secretion of stomach (mEq)+H+ excretion of kidneys (mFq). Respiratory compensation and the effects of other buffers are taken into account by using base excess as a measure of nonvolatile base.
PROCEDURE
Seven patients were studied during routine testing of pancreatic function. In each patient the duodenum was intubated with a double-lumened Dreiling tube under radiological control. After a basal period of one hour the pancreas was stimulated with secretin (Boots) in a dosage of 3 u./kg. by intravenous injection, and the duodenal and gastric aspirates were collected separately for one hour. Gastric acid was titrated with N/10 NaOH to pH 7 with a Beckman, model 72, pH meter, and pancreatic bicarbonate secretion was measured by means of the Technicon AutoAnalyzer (method N-8b). The standard deviation for the bicarbonate estimations was 3 mEq/l. Recovery studies were performed by adding a known amount of bicarbonate to each duodenal sample as soon as it was aspirated. Recovery varied between 90 and 100%.
After intubation an adequate period of time was allowed for the establishment of a basal state, and during the procedure temperature variations in the room were kept to a minimum and every attempt was made to allay anxiety in the patient and to avoid hyperventilation.
The reason for the arterial puncture was explained to each patient and permission obtained before proceeding. Of the seven patients two did not wish to have or were unsuitable for arterial puncture, so venous blood samples were taken. The arterial or venous blood samples were taken from the brachial artery or median cubital vein via a fine polyethylene catheter. The pH and Pco2 of these samples were measured immediately by means of the Radiometer Astrup equipment. Measurements were made at 15-minute intervals during the pre-and postsecretin hour, and the base excess values were derived by means of the Severinghaus (1966) blood-gas calculator.
The renal excretion of hydrogen ions was not measured. The volume of urine is small under fasting conditions and the patients were unable to void urine spontaneously at hourly intervals. It was not thought justified to catheterize these patients for accurate urine collections. The calculated pancreatic bicarbonate is thus underestimated to a degree depending on the urinary acid secretion in the post-secretin hour.
RESULTS
The blood base excess response to secretin in each of the seven patients is shown in the Chart. It will be seen that during (Thaysen et al., 1954 (Rune, 1967 Fowle et, al. (1964) , using "1CO, and 3H20, measured the pools for exchangeable carbon dioxide and water and suggested that these pools corresponded to the extracellular and intracellular spaces. Carbon dioxide appeared to equilibrate within a minute with the extracellular fluid and more slowly with the intracellular fluid. These studies emphasize the possible variability of the volume of distribution of bicarbonate.
Though in Cases 1 and 7 the results were expected in so far as tase 1 had severe chronic pancreatitis and Case 7 had a normal pancreas. At the present time any possible application of this technique to the study of physiological stimulation of the pancreas by a meal is limited to the achlorhydric patient because of the additional alkalosis induced after gastric acid secretion.
SUMMARY The blood base changes have been studied in seven patients during the secretion of pancreatic bicarbonate. In one case there was no change in blood base and only a small amount of bicarbonate could be aspirated. In all other instances there was a fall in base, and in five out of six patients this was greater than the amount of bicarbonate aspirated from a duodenal tube.
Jaundice is a well-recognized, if rare, complication of the use of oral contraceptive agents (Sotaniemi et at., 1964; Cullberg et al., 1965; Larsson-Cohn and Stenram, 1965; Carlstrom et al., 1965; Thulin and Nermark, 1966) . It is obstructive in type and is due to intrahepatic cholestasis, though the exact mechanism which causes failure of bilirubin secretion is unknown. It appears to be commoner in Scandinavia and South America than in Britain, and is related to benign intrahepatic cholestasis of pregnancy (Orellana-Alcalde and Dominguez, 1966; Larsson-Cohn and Stenram, 1967) , which is also more frequent in those countries.
The purpose of our paper is to describe the cases of two sisters who developed jaundice after the use of preparations whose common component was norethisterone, to emphasize that the course of intrahepatic cholestasis, though benign, may be prolonged, and to speculate on possible mechanisms.
CASE 1
A 30-year-old housewife had had pruritus in the latter part of each of her three pregnancies. In July 1966 she began taking Anovlar 21 (norethisterone 4 mg.+ethinyloestradiol 0.05 mg.) as a contraceptive agent. Eighteen days later she began to itch, and after a further five days became jaundiced. These symptoms were accompanied by anorexia, vomiting, and diarrhoea with pale stools. She was a slim woman with auburn hair and hazel-green eyes. She was deeply jaundiced, had scratch marks over the whole body, and there was slight tenderness over the liver, which was just palpable. The spleen was not enlarged. The urine'contained large amounts of bilirubin but no urobilinogen.
The full blood count was normal, prothrombin time 12 seconds, blood group 0 rhesus-positive. No gallstones were seen on x-ray examination of the abdomen. Liver function tests showed: serum bilirubin 6.7 mg./100 ml., alkaline phosphatase 32.2 KingArmstrong (K.A.) units, aspartate aminotransferase (AsT) 33 i.u./l., alanine aminotransferase (AlT) 30 i.u./l., thymol turbidity 1.6 units, albumin 3.65 g./100 ml., globulin 3.55 g./100 ml., with increases in alpha and beta fractions on filter-paper electrophoresis. Liver biopsy showed bile thrombi particularly around the centrilobular veins, and a slight acute inflammatory exudate (Fig. 1) .
Itching, which was the most distressing symptom, failed to respond to a variety of local applications, anabolic steroids, or cholestyramine. The jaundice deepened, serum bilirubin reaching 18 mg./100 ml., and she was given a three-day course of 40 units of A.C.T.H. daily intravenously followed by a small dose of prednisone by mouth. This had no effect on the jaundice, but there was an immediate and dramatic improvement in the itching. The jaundice showed no sign of clearing until the beginning of November, though she remained otherwise well, and it was Christmas (five months from the onset) before her serum bilirubin finally returned to normal. 
